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Pericdical : Dok. AN SSSR 99/4, 519-422, Dec 1, 1954

-Abstract An analytical expression for the effictive conductivity of metal films in a
' constant longitudindal magnetic field (H) is-sought. By imposing certain _
conditions upon the magretic field and the electron tehavior in such a field,
the following sought exwressicn is found: d ' :
: : : o= S jdzlEd, and its theoretical

and nhysiéal rmeaninzs are analyzed. ‘Three refrences (1938-1953). Diagrams;
graph, ' = '

Institution : Kharkov. State l"ni\rersiibyE im. &, M, Gorkiy

Irzsented by: Academician 1. D, Lindav, Sentember 20, 1954
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Azbel M. Ya.

Deternination of dielectric constart of superconductors
Zhur. Eksp. i Teor. Fiz., 29, No 5, T05-707, 1955

Experimental results obtained by A. A. Galkin (DAN Ukrainian S8R,
No 6, 1952) on the dielectric constant of superconductors may be
comprehended, if the anisotropy of superconductors i{s taken uader
consideration. The introduction of anisotropy into equations sub-
stantially changes the expression o surface impedance. of super-
conductors. Indebted to I. M. Lifshits for discussions. Four
references.

July 1k, 1955
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Azbel', M. Ya.; Kaner E, A.

»

Anomalous skin effect for arbitrary integral of collisions
Zhur. eksp. i teor. fiz., 29, No 6(12), Dec 1955, 875-878

In an earlier work (M. I. Kaganov, M. Ya. Azbel', DAN SSSR, 102,

h9, 19%5) one of the authors obtained an expression for the surface
impedance of a metal in the case of anomalous skin effect (i. e. an
effect taking place at high frequencies and low temperatures, when
the length of free path of electrons is large in comparison with the
depth of penetration of the field into the retal); here it was as-
sumed that the integral of collisions can be written with the aid of
the relaxation time tau, distribution function of electrons , and
equilitrium Fermi distribution function. Introduction of the relax-
ation time can be strictly founded only for high temperatures (i. e.
much greater than the Debye temperature); for lower temperatures the
integral of collisions generally camiot be described in the usual
form. 1In the present communication the authors demonstrate that the
formuls. for impedance obitained in the above mentioned work is cor-
rect fcr arbitrary integral of collisions, use being made of the
central symmetry of the Fermi surface. They thank I. M. Lifshits
for judging the obtained results. Two references.

July 1k, 1955
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Category : USSR/Electricity - Conductors
Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 1621

Author  : Azbel!, M.Ya., Kaganov, M.3.
Title : € Theory of the Anomalous Skin Effect in Thin Films

Orig Pub : Uch. zap. Khar'kovsk. un-ta, 1955, 64, 49-65

Abstract : The authors consider the normal incidence of a plane monochromatic wave on a
thin metallic film, the thipkness of vhich is much less than the free path ;;.
The behavior of tpe conduction electrons is described by the kinaetic equation
for the di:stribut;on function of the electrons in phase space. An expression

is derived for thk surface impedance of metal films in the normal and in the
superconducting states. The dependence nf the surface impedance on the fi1m
thickness d and ot the frequency@ is investigated. The ratio of the active

component R to th® inducted component X for superconducting films is approxi-
mately equal toW); for filmz made of metal in the normal state R/X ~1/jw (at
low temverutures). In the case of super:onducting films, the value of X de-
pends 1little on d outside of the dependeace on ths behavior of the electrons
&t the meted boundary; in this case R ~~1/d in the case of mirror reflection

of the electrons from the boundary, and R ~1n d/1 in the case of diffuse re-
flection.
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UssR/ Physics - Skin effect
Gard 1/1  Pub. 22 ~ 9/5
* Authors 4 Azbelt, M. ia.

_ o B . ‘
- Title - X Resariing the theory ni‘ skin effeci in a constant magnetis fisld .

Periodical 1 Dok, AN SSSR 100/3, a37-uuo Jen. '1 1955

: Abstraot s __The s.xr:t‘ace 1mpedance of .a motal_iri'a constant. magnetic field paresllol to ..

_to the metal surface is sought. The electron reflestion from the metal W :

surfate is considered ms a diffusive process. Mathematical expressions -
are derived for two cases of skin affect: (1) for low frequencies; and
(2) for high freguencies. All quaniiities are taken at the border ¢f the
Fermi distribution. Five references: 3 USSR and 2 English (1949-1954).

Institution: 7 eesesssuse

Presented by: Acadenicien L. D. Landau, June 18, 1954
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:ABbTRACT The author Lonsiders the equations f the type

f._f,r(x}--. ‘5‘ i,,(x)J(x E 2'm£3) = ku(x)j -
fa {3} 272 = 14 (s ‘1.3‘) = B {x e Zanll),

where it Is assumed, with2ut loss of generalily, that 1< g« 1.
cm‘resnonds to the Sh'-hdhu?pr equation for rhnrn-o 1 quasi Q
dispersion laws in @ coowtint magnetoc fiol 0
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: | enomaltus skin effect

‘ | . pon -
M 7itle =t Regarding the theory of the

B sortodtonl 1 Dok, AN SSSR 202/1, b9-51, Mey 1, 1955 t. It is,

Ry : . ! ' ; i ¥} 71 ). :
3 taot expreesion of the anomalcus skin efr!’::et:: ag;‘\glthe pame subject. [N
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Pippard, under the assup 1on, cbtained an epproximate
?Qe l;:noif?:zozpti;::}aitgg:ﬁ (\;hiiar the same sssumption, cbtainsd the

a 8 ., * ..

Phydi.co-Tachnioal Institute

B ‘Institﬁtion :+  The Acad, of Sceey tkr, SSR, |
. | “ r
Academician L. D. Landau, February 1, 1955
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Pub, 22 - 12/49
§ Periodical t Dok, AN SSSR 102/, 49-51, May 1, 1955
7, Abstract 7 : tollowing forrmulae for the eki? eff-act., 2, y!
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The evmbola ¢, Band W are explained. Six references: 1 USSR, 1 Gorm.,
and 4 Brit, (1933-195L.). ,

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102720010-8"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102720010-8

] AN = g I T I W R N TS A B K

. [ i I A p I "
T s IS AT GRS | Fan e J N waIAY . —— BT IR S} SO

64 LIFSHITS, I. M, ond KAGANOV, M. I. (Kuour'kov) S

"On the Theory of Gelvonomegnetic Phenomens," paper presented st the
Internstional Cornference on Physics of Mognetic Phenomera, Sverdlovsk, USSR,

23-31 May 1956,
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Aos Jour : Ref Zhur - Fizika, No 2, 1957, No hak2

Author  : Azbel', M.Ya., Kawer, E.A.
Inst : sicotechnical Inetitute, Academy of Sciences Ukrainian 8SR, Khar 'kov
Title : Theory of Cyclatron Rescpance in Metals

Orig Pub : Zh. eksperim. i teor. fizdki, 1956, 10, No 4, 811-814

Abstract : An investigstion of the surface impsdance of a metal as a function of
the value of a constant magietic field applied parallel to its surface,
fcr arbitrary Gispersion apd for am erbitrary collision integral. Since
the resomarce impedance dip occurs at. such frequencies, at which the
anomalous skin effect takes place, tte authors solve simultaneously
Mexwell's equation and the kivetic equation im addition to the Fermi dis-
tribution function. Unlike the known "diemagnetic" resonance (using
the author's termivelogy), which occurs in semicooductors at a single
frequency, cyciotrot resonance occurs iR metals at many frequencies,
close to multiples of the fundamentsl frequeacy. Experimental study
of cyclotrorn rasonance makes it possible in pr 1aciple to determine the
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* SUBJECT USSR / PHYSICS CARD 1./ 2 PA - 1488
AUTHOR AZBEL',M.JA., GERASIMENKO,V.I., LIFSIC,I.L.
TITLE The Puramagnetic Resonance and the Polarization of Huelel in Thick

Layers of Hetal.
PERIODICAL  Zurn.eksp.i teor.fis,31, fasc.2, 357-359 (1956)
Tssued: 10 / 1956 reviewed: 11 ] 1956

It is shown that with the help of a high frequency nagneic field
By Oy (Bnéeff/c2 Z wa)Ho it is possible to polarize nuslci of rather great
depth: 6eff~10-' up to 1 cm (up to which the electron progresses on the occa-

sion of diffusion during the time wa). Here H_ and H, denote the field strengths
of the constant and high frequency magnetic field, wa- the time of the free

length of path of an electron with spin exchenge (7), Z - the surface impedance

of the metal. Fo_x; the development of a conseq.gent _t;heorg the following MAXWELL'S
equations: curl Ei:(1/c)a‘/at, curl H1-(4n/c)j, B=H,+4nk and a kinetic equation

for the operator f of electron density are to be solved. (The operator'?‘acts only
upon the spins). P IR 3 22 2 A

af U3 {eE+ 3‘3 HB+ %{,«no,? L& L@, -0

at oF 03 c at/col at/fw.
gere (3%/0t) ., and (a?Lat)Bp denote the collision integral with and without spin

> >
exchange raspectively, o - the spin operator, v and p - velocity and momentum of
the electron. For these collision integrals explicit expressions are then given.

),
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i Azbel', M.Ya., Kaner, E.A.
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. “—..\ .
Physico-Technical Institute, Aced of 8ci
858, Koar pon. ’ emy clences, Ukrainian

Theory of Cyclotron Resonance ir. Metals.
Zh. eksperim. i teor. fiziki, 1957, 32, No L, 896-914

A study was made of a new type of resonance in metals,
wh:_.ch takes place in high frequency electromagnetic fields
and in a constant magnetic field parallel to the surface
of the metal, when the frequency of the alternating field
¢~ 1s a multiple of the cyclotroa frequency <% = eH/mc.
The: form of the resonant curve d:pends substantially on
the law of dispersion of the elestrons and makes it

. lﬁg’&g‘gfgcﬁ 3B_RECI,.nIaIécSCE: 06/06/2000 CIA-RDP86-00513R0QQ102720010-8"

ors.

Ref Zhur - Fizika, Fo 1, 1958, 1378

possible to determine, from experimental data, the topolo-
@y of the boundary of the Fermi surface and its actual cha-
racteristics. The surface impednnce of the metal is calcu-
lated for an arbitrary direction of the constant magnetic
field relative to the surface. ‘fhe examination was carried
out also under the most general assumptions of the electron
theory of metals (arbitrary law of dispersion and collision
intervals); it is shown that it is possible to introduce
the mean-free-path time of the electrons under conditions
of anomalous spin effect at all emperatures.
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The Heat Conductance and the Thermoeleciric Phenomena 56-5-31/55
in Metals in a Magnetic Field.

ductivity and the tensor of the Thomson's cosfficients are 1i-
ated.These interrelationships as obtained during the course of
these computations are always valid, and they are notl conneocted
with the existence or nonexistence of a magnetic field.All kina-
t1c coefficients depend on the temperature because of two reasonst
#irstly,becauss the shock irtegral depends on the temperature,and
necondly,because the distritution function of the elsctrons whioh
sorresponds to the equilibrium depends on the temperature.Because
of the always present strong degeneration of the electron gas it
is of interest to compute the first nonvanishing terms of the ex-
pansion of these coefficients with respect to the powers of the

small parameter Tg‘o‘ThiB computation is discussed in the paper
e

ander review,and resulin are given.If the ghock operator is &

p-function with respect to the energies,then these expressions are

greatly simplified.For the nsymptotic values of the components

Be,q and dxy(&. denotes the tensor of the heat conductivity)the

viiedemnnn-l“ranzx{u is always valid. (No reproductions)

Physical-Technologicul Institute,hcademy of Sciences of the
UkrainianSSR

.

9.7.1956
Library of Congress.
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AUTHOR A2BELY, M.Ya.,GERASTMENKO,V.I.,LIFSHITS, L.K. 56~5-35/55
TITLE . “FFe Paranmagnetic Resonance and the Polarization of Nuolei
’ in Metals.
(Paramagnitnyy rezonans i polyarizateiya yader v metallakh -
Ruesian)
PERIODICAL %hnrnal E?sperim.i Teoret.Fiziki,1957,Vol 32,Nr 5,pP 1212-1225
U.5.5.R.
ABSTRAGCT The Theory of the paramagnetic
pnper under review,is based on
Muxwell's equations and of the kinetic ejuation for the density
operator.The paper under review also determines the degree of po-
larization of the nuclei in s metal and the coeffiocient of trans-
parency of metallic films,taking into acoount the diffusion of
the spins.This problem i solved by means of g%; system Qf $ho _.
Maxwell's equations rot K= -(:1/0)933/9 t; rot -(4!!/0)}:%- 1+4xN,
and of the kinetioc equation for theeyperator of the electron den-
sity (ef/Qt)+?(9f[3:?>)+af;'a‘§ em(u/c)[?BR ;(1/5 )[;a,,:r}
+(2t/3t)as =03 35"6‘“"‘ 5; B = §°+ 1(5t)s ¥ -V ,&(p). In this con
text, 5,%;and'? denote the energy, the quasiimpulse and the velo-

city of the electrons, respeatively; & stands for the operator of
the epin, and (Qf/at) for the shock integrnl of the electrons.
For £ also a boundary condition is given. By nolving the kinetic
equation one obtaines a conneoljon between ths current denajty J,
Card 1/2 the electrical field strength B, the magnitic spin moment k, and
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AZBEL', M.Ya, 56-5-52/55

‘ofthe Theory of the Skin Effect in Metals.

(K teorii skin-effekta v metallukh -Rusoian)
Zhurnal Eksperim.i Taeoret .Fizikl,1957,Vol 32,Nr 5,pp 1259-1259 (USSR)

It is usual to aasume'ﬁ;ﬁ when 3onstructing the theory of the skin
effect in metals,bgcause the magnetical gusceptibility of metals is
very small (f~107%).But to neglect the epin pararagnetism of the
free electrons means to commit a considerable error in the datermi-
nation of the coefficient of transition of an electromagnetic wave
through a sufficiently thick filum.This can be explained in the
following wayi1The wagnetic moment connected with spi g7rumagnetiam
ceases to exist in the depth 6eff”v12toTs /}(HcJ Ty 3] 2,In this
context,v denotes the Fermi's boundgry vegocity of ghe electrons,w
stards for the velocity of the electromagnetic ficld,and t4 and Tgp
dencte the times of the free length of path of the electrons without
and with spin exchange,res vely.Bedause the usual depth of the
skin layer amounts to §~Yc2/2x2d, we have é/beff“zxc/vto)1m7aneza—
~1a-14sec/t,&1. In this context,n,n and e denote the density,the
effective mass,and the charge,respectively,of the electron,and @
stands for the conductance of the metal.Conseguently consideration
of =he magnetic moment caused ty the spin leads to an additional

term which,although small,ceasus to exist only slowly.In this ccn-
text,the paper under review oouputes,taking into account this ad-
ditional term,the coefficient of the transition of the wave through
a sufficiently thick fila (dSTBéln(éeff/ﬁﬂx,é)yIn this case,the com-
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On the Theory of the Skin Effect in letals.

plete sygten of the equatio has the following form: rof E--i°B>/c;
rot Kdn_i’/c; Tﬁ-l?—ztnlf;q-a'-[_ (-?) Q¥ v cosb + i_f- ?s\ iwk;
dz to tO

1 a 1 +--‘_,1- + 1} ?-j_j f 8in®df . The solution of this systen is

Y9 to 8p 20 completely analegous to the
gsolution of the system(26) in the paper by M.Ye.Azbel!,V.I.Gerasimen-
ko, .M.Lifghits,Churn.eksp.i teor.fis.,Vol 32,Nr 5,p 1212(1957),and
leads to the following formulae for the coefficient of transitiom:

X o322
~N. Ao d Seff
K ' 2nd (e +1/Tsp) » 281n any

@ d@beff. In particular,we have

Ac\2 o 2xf2w .2

sa) <=5 1n

-v—-c fvlo"”. This abstract is a translation of the short note
2nagt, under review.

at normal skin effect and with.&u)}‘l/TsP t K~(

(No reproduction).
Physical-Techrological Institute,Academy of Sciences of the Ukrainian
SSR

18.2.1957
Library of Congress.
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56-3-37/59
On the Theory of the Paramagnetic Resonance of Eleotrons in Superconductors

of manssive superconductors ig impossible. For the purpose of
enabling an observation of the paramagnetic resonamce on a
superconductor, d ¢ d  muat be true for the thiokness d of the
superconductor. (The e?cporimentnl detormination of a paramag-
netic resonance on massiv superconductors would signify that the
resonanceiscaused by the superconiuctive eleotrons). For the de-
ernination of the law of damping of the high-frequency and the
conatant magnetic field an equation given in a previous paper
has to be solved. Foi normal electrons in no case resonance
exists at "‘)o o/v & 1. The spin diffusion of normal electrons
even in the case of superconductors leads to the ocourrence of
a small, slowly damped term in expressions for the alternating
field and for the constent field, At z » &o the magnetic field
in a superconductor is danped considerably more slowly than it
appears aocording to the usual theory by London. There are 5
referancos, 3 of which are Slavic.

ASSOCIATION: Physi::al—-l‘oolnology Institute, AN Ukrainian SSR (Fiziko-tekhni-
cheekiy institut Akademii nauk Ukrainskoy SSR)

SUBMITIED: June 13, 1957
AVAILABLE:s Library of Congress
Card 2/2
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On the Theory of Cyclotron Resonance in Metials

3,) On non-elliptical surfaces resonance frequency corresponds to
o maximum of p_, on the effective mass of (1/2T)(9 S/0€E)
4.) At frequen%ies which cor:espond to the foci of the elli%%fénl
surfaces, resonance Qccurs with a polarization of the electric wave
along the direction%

5.) At frequencies which correspond to the central cross gection,
resonance occurs with a polarization of waves only along the di-
rection of the limit velocity at the point p_ = v_ = O.

6.) At frequencies which correspond to the eXtrend values of the
effective mass in the central oross pction -E,('f')') -f , p. = conat.
resonance ocours at any polarizatlon of the electromagndi§ wave.
7.) The relative depth of resonance in the case of a maximum effec-

tive mass is p ;h(o)rv(g)g,)-1/6‘ )( OW/ )((o)rq(ODS;)-1/6

reson
in the case of a minimum effective mass:

Rreso R(O) ~ (&)S;)-4/9; XI'BBOI/ X(O)N(Cd\(/_;)‘.1/4

6.) Further conclusions concerning the dependence of impedance on
the magnetic field and the law of dispersion are also mentiorned.
There are 4 figures, and 13 references, 8 of which are Slavic.

H . ) . - — i L L C 2%
Card 2/5\_7,)‘_1” ‘/(' j—/z—cﬁcll"ﬁa V/L{ P - 4‘( (L e £ {_‘;_) e T /z/ C 4 K ) S &\
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AZBEL', M.Yn., Doo Fhys-lath Sci-- (dioc) "Theory of high frequency

conductivity of metals in & constoat mognetic field." Khar'kov, 1953,

13 py (Acad Sci UBBR. Inst of Phys Prodblews ium S.I.Vavilov)’ 130 copies

Bibliography: p 13 (34 titles) (Ku, 24-53, 115)
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AUTHOR Azbel!, M. Ya.

PITLE: On the Problem of the Restauration of Form of the Fermi-Sur-
face in Metals (K voprosu ¢ vosstanovlenii formy Fermi-
-poverkhnosti v metallakh)

PERIODICAL: 7hurnal Eksperimental'noy i Peoreticheskoy Fiziki; 1958 ,
Vol. 34, Nr 3, pp. 754 - 795 (USSR)

ABSTRACT: the determination of the form of the Fermi-surface &(p)= €,
from the experimental resulis is of great importance for -
theory. In this case £ or p respectively, denote the energy
or the quasi-momentum of the conduction electron respective-

ly, and & denotes Fermi's limiting energye. I. M. Lifshits
and A. V. ?ogorelov (Reference 1) proposed a method for such

a determination of the Fermi-surface from the extrenun sur

faces Sext of the cuttings of the Fermi~surface. ‘These sur-

faces can be determined fxom the periods of the oscillations
of the magnetic susceptibility X with the effect of de Haaa-
van Alfvén (De Gaaz-van Al'fen). But the harmonic analysis

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102720010-8"
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- On the Problem of the Restauration of Form of the Fermi-Surface in Metuls

of the experimental curves Y (H) is rather difficult on accoun]

¥
of the number of harmonics which is,as & rule; great. The P*eeen*/}
£ives A wetnod 10r TnE lluecuiaue aetermlnatlon of 5

various harmonics, and of tte_,radius vector of the p- surface
#8 function of the direction p/p.‘ The author inveastigates
here the effect by de Haas - van Alfvén in a film in a c¢on-
stant magnetic field orienteted at random. For the sake ¢f
bhriefneas it is assumed that the Fermi-surface represents
& closed convex surface., If the track corresponding to the
c:entrnl cutting "has no place"™ in the film of the thickness
), alY electrons collide with their surface and the anpli-

1ude of the quantum oscillations of X zum is prroportional
tio an at least second power of {m/ M denotes Bohr

magneton for the conduction elec ). But if the track
corresponding to the central cutting, "has place" in the
ilm, the electrons correspcnding to the central cutting
(which contribute to the quentum oscillation) do not collage
with the surface. Their energy spectrum agrees in the quasi-
-~classical case with the spectrum in a massive netal and
tthe amplitude of the corr§7nonding quantum oscillations is
Card 2/3 proportional to (/LH/ £o) ¢. The magnetic moment differs
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On the Problem of the Restauration of Form of the Fermi-Surfuce ir Metals

ASSOCIATION:

SUBMITTED:s

then fronm the magnetic moment of a massive netal only by
the fact that the difference D - g instead of D enters

the formulae. With the method discussed here, d and sext

are thus determined Sseparately for each plane and the har-
monic analysis is not applied., Also the values of Sext

allow the determination of the Fermi-surface according to
the method by Lifshits-Pogor¢lov. There are 1 figvre and
4 references, 4 of which are Soviet,

Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physical-Technical Institute AS Ukrainian SSR)
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SOV/ 5634 ~3-45/55
AZbel ' t Hu —X_a___‘_______,-_....

On the Theory of Surface Impedance of Maetals With Anomalous
Skin-Effect (K teorii poverkhnostnogo impedansa metallovy
pri anomal'nom skin-effekte)

Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Vol. 34, MNr 3, pp. 766 - 767 (USSR)

A theory of the surface impedance under the conditions of
anomalous skin-effect was developed in 2 previous works
(References 1, 1a) in which case the smallest characteristic
value of the problem is the depth 8 of the skin-layer. In
this connection the electrons in the metal are considered

an ideal gas of Fermi quasiparticles with the law of dis-
persion & = E,(p). £ denotes here the energy and p - the
quasi-impulse of the particle. In reality, the interaction
of the electrons is not small at all, for which reason the
conduction electrons are to be considered a Fermi-liquid.
The formulae for the current density and for the kirme tic
energy are written down and briefly discussed. The electrons

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102720010-8"
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On the Theory of Surface Impedance of Metals With Anomalous Skin-Effect
of the PFermi-liquid and of the Fermi-gas give the sams re-
sulte in zeroth approximation with respect to anomaly. The
correctness of this assertion can also bs confirmed by
means of a substitution given lBre. There are 4 references,
3 of which are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk USSR
(Physical-Technical Institute AS Ukrainian SSR)

SUBMIPTED: December 17, 1957
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AﬁTKOR: ) Azbel', M. Ya, 56-34-4-29/60

TITLé: mihe Quantum Thébry of the High Frequency Conductivity of
Metals (Evantovaya teoriya vysokochastotnoy provodimosti me-
tallov)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Yol. 34, Nr 4, pp. 969 - 983 (USSR)

ABSTRACT: In this paper the theory for the general case that an inhomo-
geneity exists in space which is in connection with the non-
steady stall of the electric field. Inhomogeneity is here
assumed to be assential, i.e. that the depth § of the skin
layer is assumed to be very small compared to the Larma-radius
» and the free length of path 1 of the electrons. Thus,the so
called anomalous skin effect is concerned. At helium-tempera-
tures, when quantum oscillations are observed, this is the ocase
even with ultra short waves. At the same time in the inhomoge-
nous case specific, essential diffioulties arise in connection
with the following fact: Hitherto it has not been known, how it
1s poseible to represent the quantum mechanical problem of de«
termination of the energy spectrum and of the matrix elements
for a bounded metal-test, if the reflection of the electrons on

TEmnay oMl B
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The Quantum Theory of the High Prequency Conductivity 56-34-4-29 /60
of Metals®

the walls of that sample diffuse in the classical sense. This
problem can be solved because only such electrons as do not
collide with the surface make an essential contribution Lowards
the quantum-like additional term to the olassical ocurrent den=-
aity. The complete system of equation for the determination

of electric oonductivity consists of the Haxwell equations and
of the kinetic equations for the statistica opegg}or'?. Also
for the connection between current density J and T a foraula

is given in quasiclassical approximation. The system of equa-
tions which results in quasiolassical approximation is expli-
c¢itly written down, This problem is reduced to the computation
of the quasiclassical matrix elements. The following two chap-
ters deal with the solution of the problem in the case of mirror-
~like or also any reflexion of the electrons on the surface of
the metal. An essential contribution is nmade towards the quantum
like oscillating additional term only by such electrons as
satisfy, at the same time, the following conditions: The average
(with respeot to the period of revolution in the orbit) velocity
of their motion into the depth of the metal is low, The surface
§ of the cross sections corresponding with their orbits is al-

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102720010-8"
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The Quantum Theory of the High Fpequency Conductivity 56-34-4-29/60
of -Metals

noat squal to the extrerme value S « In the ccurse of

extrene
their motions the electrons do not collide with the suriace.
In the last chapter the quantum-like additional term to the
current density is conputed. There are 14 references, 12 of
which are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nau' Ukrainrioy LOR
(Institute of Physics and Technology, "AS ANrSSR)
SUBMITTED: Noveunber 26, 1957

1. Metals~-Conductivity
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AUTHOR: N SOV/56 -34-5-16/61

The Quantum Oscillations of a High Frequency Surface
Impedance (Kvantovyye ostsillyatsii vysokochastotnoge
roverkhnostnogo impedansa)

PERIODICAL: Zhurnal eksperimental'noy i tecreticheskoy fiziki, 1958
Vol. 34, Nr 5, pp. 1158-1168 (USSR)

ABSTRACT : The author derives a quantum formula for the total surface
impedance of metals for high frequencies on the basis of the
general formulae previously oblained by the author (Ref 1).
Firat the total surface impedance is calculated. By solving a
gystem of Maxwell equations (which, in the discussed case,
can be reduced to the equations

BI(E) = amieds”5 (8, (« = x, f). 34 (§)=0)

agsica

with the follwing relation betwveen g?e currint density and the
i

electrical field strength jl(S) - 3

(5) +Ajiquantum(j)
it is possible to determine the total surface impedance., {de-
rotes the direction in the metsl plane that is perpendicular
to :t. First the case of the senispace is investigated. For the
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The Quantum Oscillations of a High Frequency Surface SOV/56-34-5-16/61

Impedance

anonalous skin effect only great k and k' are important. The
calculations way be simplified in the most important case of a
strong magnetic field with resonance. Formulae are given for
the impedance. According to these fornulae the case with egual
numbers of holes and electrons (N1=N2) is not & special state.
The formulae derived in this puper give the zero approximation
and the 7irst approximation of the impedance with respect to
(uHﬁﬁo)1 2 and the zero approx:imation with respect to 6eff/r'

All the derived formulae hold also for not too thin films on
whizh an electromuagnetic wave falls from one side. If the film
is too thin, the amplitude of the quantum oscillations with the
corresponding period is equal to zero in the considered approxi-
mation. In the next part the gquantum oscillations of the sur-
face impedance in the magnetic field perpendicular to the sur-
face are dalculated on the assunption of a quadratic dispersion.
The quantum additional term to the surface impedance in zero
approximation is purely real. 'The last two parts of this paper
discuss the possibilities of reestablishment of the Permi surface
and the quantum oscillations of the static conduction in films.
The amplitudes of the quantum oscillations dR/dH and dX/dH are
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The Qubntuu Oscillations of a lligh Frequency Surface SOV/56m34»5-16/61
Impedance

(&o/pH)1/2 times greater than its classical value. In u magnetic
field exactly parallel to the surface (n/2-@<< 6eff/1) the

periods of the oscillations are caused by all the extremal cross
sections of the Fermi surface but in an inclined magnetic fieid

only by the central croc= sections. Atleast a formula is given

for the tensor of the surfuce impedance. The author thanks

I. M. Lifshits und L. D. Landadﬁor useful discussions. There -
are 8 references which are Soviet.

ASSOCIATION: iziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physical-Technical Institute,AS UkzSSR)

SUBMITTED: Novenber 26. 1957

1. Metals--Electrical properties 2, Oscillations--Theory
3. Impedanss~~Mensurewent 4, Mathematics--Appliocations
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AUTHORS : Azbel', M. Ya., Gerasimerko, V. I., Lifsnits, I. M.
TITLE: ~ On the Theor;‘of Paramsgnetic Resonance in Metals (K teorii

paramagnitnogo rezonansa v metallakh)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 3, pp 691-702 (USSR)

LBSTRACT ¢ Paramagnetic resonance may occur if a metal is located in a
steady magnetic field Ho and in a variable electromagnetic

field H1, in which case the foliowing nust apply to the fre-
quency of the variable field: w -QOE‘Zt(HO/t. The absorption

of the energy of the electromagnetic waves impinging upon the
metal under the conditions of paramagnetic resonance has al-
reedy been investigated by a number of experiments (e.g. Ref 2).
The first throretical investigation of this problem together
with the calculation of electron diffusion from the surface
layer was carried out by Iyson (Dayson) (Ret 3). The authors of
the present paper developed a general theory of paramugnetic
resonance in an earlier paper (Ref 1); it is based upon the

Card 1/3
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On the.Theory of Paramagnetic Resonance in Metals SOV/56-55-}-20/61

solution of the equation for the electron density operator.
The electrons are looked upon as a gas of noninteracting
quasiparticles; for e(P) any dispersion law applies, and also
the direction of Ho and the intensity of H1 may be chosen at

random. In the present paper the authors, besing upon the re-
sults obtained by the preceding paper (Ref 1), investigate the
dependence of surface impedance on the angle of inclination of
the steady magnetic field to the metal surface, and further
also the influence exercised by the dispersion law on impedance,
and the case of sufficiently strong variable fields (resonance
saturation). The following cases are dealt with: 1) In the in- -
terval A there are no open surfaces; 2) in Ac¢ there are open
and closed isoenergetic surfaces (&(®) = €), and 3) in 8¢ there
are only closed isoenergetic surfaces. Calculations are at
first carried out for 6K & .. (5 = skin depth, & .. = depth

of electron diffusion); 6 & .. (range of normal skin effect,

j = oE) is dealt with in an appendix. It is found that in strong
Ho-fields surface impedance depends essentially on the angle of

inclination between the Ho-direction and the metal surface.
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There are 1 tigure and 7 reterences, 5 of which are Sovieu.
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AUTHORS: Gurghi, R. N., Agbel!', N. Ya.
TITLE: Electron Relaxation E’ime in a High-frequency Electro-

magnetic Pield'y\md the Surface Impedance of a Metal

PERIODICAL: Zhurnal eksperimentaltnoy i teoreticheskoy fisiki, 196C,
Vol. 38, No. 2, pp. 524 - 528

TEXT: The authors investigated the influence of quantisation of the
electromagnetic field and the electron orbits in a constant magnetic

field on the relaxation time of electrons in a metal in connection with
electron-phonon interactions, and again this influence on the surface
impedance of the metal., The first part of the present paper deals with

the influence of quantum effects on the electron-phonon collision fre-
quency. Onl.y the resulis of an exact enalysis of the respective equa-
tions are disocussed, first of all, for the normal skin-effeot region

2£ree path length ¢ €skin depth 65 andl for the infrared region

v/w&skin depth), since analysis is relatively simple in this region;/"/
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Eleotron Relaxation Time in a High-frequenoy  8/056 é%}§38/02/31/061
Eleotromagnetic Field and the Surface B006/BO11

Impedance of a Metal

Quantum effacte are inconsiderable in the first oase, and it is like-
wise found :n the second case that the quantization of elecironio levels
in the magnutio field exerts no appreciable influence either. The effect
of quantization of the electromagnetic field in the infrared region had
been investigated already earlier (Ref. 4). Concerning the anomalous
skin-effeot region (1 ¥6) several generel considerations are discussed
(classical effects and quantun effeots, with snd without magnetic field).
Only - the case of Q<€w is dealt with here, namely, in the second part
of the paper, whioh is devoted to an inavestigation of the relaxation
time with oyclotron rosonance in metals (2 - oyolotron frequency). The
anomalous skin offect in the presence of a constant magnetic field
parallel to the metal surface had already been investigated by

M. Ya. Azbel! and E. A. Kaner, and expressions had been derived for the
surface impedance in arbitrary fields, Only the limiting cases of weak
and strong magnotio fields are briefly dealt with here, whersas the re-
sonance region, where surface impedance is considerably dependent on
relaxation time, is investigated in greater detail., Quantization in

the magnetic fiaeld is not considered. The resulis obtained only refer
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y
to the harzonios of the gyolotron resonance (Ww2Q, 3Q, ....) with
Q<{w, and provided that ke w&kT. Orbit quantization is found to

be of essential importance only in the region of the anomalous skin
effect, namely, at Q2 2 k'l'/'-l. Electromagnetic field quantization is al-
ways considerable in the infrared region and in the region of the ano-
malous skin effect in the presence of a constant magnetic field (im the
entire region of the magnetio fields if w~f, and only with oyclotron

resonance if w $(2). There are 9 refersnces: 7 Soviet, 1 Ameriocan, and
1 Canadian. ‘/"/

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii neuk Ukrainskoy SSR

(Inntitute of Physics and Technology of the Academy of
Soienoces of the Ukrains uya 83K

SUBMITTED: August 12, 1959
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8/056/60/038/005/028/050

_ B006,/B070
L4068 VO
AUTHORS : [ Rozentsveyg,.L.. N. [(Deceas2d), Azbel', M. Ya.

TITLE: The Problem of Preparing a Polarized Hydrogen Target /7

FERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 38’ No. 5’ PP 1556 - 1558

TEXT: M. Ya. Azbel', V. I. Gerasimenko, and I. M. Lifshits (Ref. 1)
have shown that the method of Overhauser for nuclear polarization is

not confinedd to very small samples (thickness d of the order of skin

depth 6~10'4om). An exact theoretioal investigation of the paramagnetic
resonance of conduction electrons in compact metallic samplee showed
that the idens on tha possibilities in principle of Overhauser's method
as well as those on the choice of the optimal conditions must be re-
vised. Accordingly. the sample thicknesues polarizable by this method
are oonsiderably larger. If the constan® magnetic field is not exactly

parallel to the surfsce of the metal, d~6eﬁ.~v toTB holds (v is the

Card 1/3
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The Problem of Preparing a Polarized Hydrogen 8/056 60/038/005/028/050
Target BO06/B0OT0

necesgary to study the hydride experimentally. The authors give sug-
gestions for experimental investigations of this kind. u(H ) and k(H,)
must be experimentally determined for a sample (d& 6 ff from the for-

mulas given here, TQ and to/Ts may be determined, and from these again,

6eff' An obssrvation of the selective tranamigsivity provides an addi-

tional method for the checking of polariration which can be determined ‘/(

from formula (5) of Ref., 1. The method may be also used to prepare
deuterium and tritium targets. Finally, another effect is discussed;
which was detected by Ye. K. Zavoyskiy. There are 4 references: 1 Soviet
and 3 US.

ASSOCIATION: Fiziko-tekhnicheskiy ingtifut Akademii nauk SSSR
(Institute of Physics and Technology of the Academy of
Soiences USSR)

SUBMITTED: December T, 1959
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B006,/BOT0
AUTHORS: Azbel', M. Ya., Kaner, E. A.
TITLE: ‘;;e Problem of the Experimental Investigation of Cyclotron
Reaonanc%_{n Metals :
PERTODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, L/ﬂg

Vol. 39, No. 1 (7), pp. 80-87

TEXT: Up to now cyclotron resonance has been experimentally observed in
seven metals: tin, lead, indium, bismuth (and its compounds with tin

and thallium)g copper, zinc, and aluminum. On this subject there exist
many experimental and theoretical works. The aim of the present paper is
to discuss the data in these publications and to ocompare them with the
theoretical prediotions. Some further possibtilities of experimentally
investigating cyclotron resonance in metals are also mentioned. The
general theory of the effect is then given, and the determination of

the effective carrier mass, the form of the resonance curve, and the law
of dispersion are briefly dealt with. In the following, experimental facts
are compared with theoretical predictions. The theoretically predicted
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The Problem of the Experimental Inveastigation

of Cyclotron Resonance in Metals

8/056,/60/039/01/13 /029
BC06/1070

results are compured with the theoretical ones. It isg then pointed out
that the dependence of absorption on the direction of polarization of

a variable electric field, when the direction of H is kept constant,

has not yet been investigated. A few problems concerning Fermi surface
are discussed, and it iac shown that the solution glven in Refs. 17 and 18
for the equation of motion of the electron in s magnetic field parallel
to the metal surface does not satisfy the boundary conditions. In -
conclusion, the authors thank A. F. Kip, D. N. Langenberg, E. Fawcett

and I. Phillips for making available the preprints befors pudblication.

P. A. Bezuglyy, A. A. Galkin, M. S. Khaykin, N. Ye. Alekseyevskiy and

Yu. P. Gaydukov are mentioned. There are 2 figures, 1 table, and 37 ref-
erences: 17 Soviet, 15 American, 3 British, and ! Canadian.

ASSOCIATIORN: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physicotechnical Institute of the Academy of Sciences

of the Ukrainskaya SSR)

SUBMITTED: December 16, 1959
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A New izea_pnanco Effect in Metals at High $/056/60/039/002/028/044
Frequencies B006/BO56

oscillations of j and E cover distancer of the order of d with a damping
depth of the order of d2/6 « The phenomenon shown in Fige. 2 is thoroughly
investigated theoretioally? and the determination of the field strength

in a metal, the investigation of the field struoture in a metal, the nature
of field “flash-ups", and the natural frequencies of plasma oscillations,
as well as the surface impedance are studied individually. In this con-
nection, the author predicts several new phenomena and discusses possibili.
ties of their experimental verification. This concerns, above all, reson-
ance effeotz of impedance: If the resonance conditions are satisfied, L/*/’
disoontinuities (Jjumps) of resonance impedance must occur, and also dis-
continuous (Jump-like) disappearance of resonance on harmonics in plates
of a thickness of D 3 d. Experimentally, the derivatives of the impedance
components (% = R + iX) with respect to H are easily measurable; the charge
in these derivatives in a magnetio field in to develop (as predicted by
theory) not monotonically but also interrupted by “flash-ups", These ef.
feots ocour, 1) with increasing frequency of the alternating field,

2; with the rotation of a constant magnetio field in the plate plane,

3) an effect due tc¢ those "flash-ups" is the selective transmisaivity of
the plates in the ocase of regonance, and 4; an effect is the "spatial

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102720010-8"
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A New Resonance Effect in Metals at High 8/056/60/039/002/028/044
Frequencies B006/B056

electron echo" analogous . to $he spin echo. By investigating the impedancs
of the plates, a direct construction of the Fermi surface is possible.

It is'also shown that in a number of semiconductors and poor metals not
diamagnetio but cycloiron resonance occurs, The author thanks 1I. M.
Lifshits for discussions, There are 5 figures and 4 references: 2 Soviat,
1 US; and 1 British,

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Institute of Physics and Tachnology of the Academy of
Sciences Ukrainskaya SSR)

SUBMITTED : Maroh 7, 1960
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AUTHOR :

Azbel'g M. Ya.
e ————

TITLE: Quantum Oscillations of Thermodynamic Quantities for an
Arbitrary Fermi Surface-P

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 3(9), pp. 878-887

TEXT: The \purpose of the pregent work was to calculate some thermodynamic
quantities}ol’ an electron gasfithat is placed in a constant magnetic field
1(0,0,H) for the case of & non-convex Fermi surface, The dispersion 1aw Q)
€= &(ﬁ; is supposed to be arbitrary (e - energy, ﬁ ~ quasi-momentum).

In the introduction, the author discusses the results of a paper by

I. M. Lifshits and A. M. Kosevich (Ref. 1), in which it was shown that,

ag a result of the strong Fermi degenerescy of the electron gas, the
quantization of the electron energy levels in metals turns the additional
term to the thermgdynamic quantities into a periodic function of 1/H

for € =£(8) and %(0,0,H) = const). Here, the author calculates the thermo-
dynamic potential §2 and the magnetic susceptibility in the general case
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Quantum Oscillations of Thermcdynamic S/056/60/039/005/041/045 ‘
Quantities for an Arbitrary Fermi Surface B006/B063

for self-interacting orbits, and shows that gquantum oscillations of these
quantities occur in this case, which depend on H. As tne thermodynamic

potential €2 nmust be known for the determination of the thermodynamic .
quantities, the author thoroughly studies the part of the potential con- ’
nected with the electron gas, proceeding from the formula

R = - Gijln[j + exp(jéé)] , where 0 = kT, end 5 denotes the chemical v¥/
potential. For this part he derives a general formula which leads to an
equation for the oscillating part AN (N - elactron number). In the last
section, the author calculates AN and obtains ANN}1572. 1f there is no
logarithmic singularity, one obtains a formula for AGK&,H,O), which agrees
with that derived by Lifshits and Kosevich. It is noted” that the experi-
mentally observable oscillations correaponding to pards "filled to an
anomalously low extent" may be due either to separated small surfaces

and are then described by the Lifshits-Kosevich theory, or to small con-
vexities or depressions in the main large bend , in which case they are
described by the present theory. The author thanks I. M. Lifehits for
digscussions. There are 4 figures and 4 Soviet references.
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AUTHOR: Azhel!, M. Ya.
—

TITLE: \Th-e Possibility of Determining the Correlatiom Function for
Fermi Fluids in Metals

PERIODICAL: 2Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 4(10), pp. 1138 - 1147

PEXT: In the introduction, the author discusses the theory of the Fermi
fluid developed by L. D. Landau in 1956, which is of great importance for
understanding the properties of fluid He %pd the electronic properties of
metals. The set of equations for the general case of an electron Ferml
fluid in an electromagnetic field is reduced to a more convenient form
than that usually used. The simplicity of the representation proposed is I,
also valid for an electron gas. 1t is shown that at high frequencies the
fiuid properties always exhibit themselves in the same way as does the
presence of an electric field normal to the surface of the metal. It is
found that the only case in which the Fermi fluid effects become
pronounced is during cyclotron 7esonante at very high frequencies which
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The Possibility of Deternining the Correlation 5/056/60/039/004/041/048
Function for Fermi Fluids in Metals BOOE/B0O56

are much higher than those previously considered. In this c¢ase the Fermi
fluid leads, in particular, to additional broadening of the resonarce
curve. The possibility of determining the correlation function in metals
in this case is discussed. I. M;vLifshits, L. P. Pitayevskiy, and

A. M. Pogorelov are mentioned. There are 7 Soviet referenoces.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SBR
(fnstitute of Physics and Technology of the Academy of
Sciences Ukrainskaya SSR)

SUBMITTED: April 9, 1960
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AUTHOR: Azbel" M. Ya.

TITLE: Quasiclassical Quantization Near Singular Classical
Trajectories

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1960,
Vol. 39, Fo. 5(11), pp. 1276-1285

TEXT: It 1s stated that in the general case the only essential trajec-
tories in the phase space which are important in the thermodynamics are
those which are self-intersecting. Such trajectories necessarily exist if
the potential well has several bottoms. In the case of a metal in a \V
magnetic field this corresponds to a nom-convex boundary Fermi surface.

The equation set for these cases is written and it is shown that near the
point of self-intersection the distance between the levels has a part

which oscillates in a magnetic field. I. M. Lifshits, A. M. Kosevich,

M. I. Kaganov, and G. Ye. Zil'berman are mentioned. There are 8 Tigures

and 7 Soviet references.
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ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR’
' (Institute of Physics and Technology of the Academy of
Sciences,Ukrainskaya SSR)

SUBMITTED: May 6, 1960 (initially) and July 11, 1960 (after revision)
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(Magnetic fields)
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AUTHORS: hLubel?, M. Ya., Begiashvili, G. A.
.ﬁ"\\’
TITLE: Vidth of cyclotron resonance lines in semimetals and

determination of correlation function for bismuth

PERIODICAL: shurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. 2, 1962, 640-641

TEXT: Resonance line width is usually determined by the corresponding

relaxation time. In the case of cyclotron resonance however, the line
width is considerably dependent on the Fermi liquid interaction. EarHsr ’
studies (M. Ya. Azbel'. ZhETF, 39, 1138, 1960) have shown that \
Wt pp™~E for Gy i.e. for rubo (m1~vuo/c, r - Larmor radius of the =

electrons, 6°~c/w°, GJO - plasma frequency of electrons, v - velocity,

g~IGds/v, ¢(8,8¥") - correlation function). There is no resonance at g--i.
The experiments of J. E. Aubrey and R. G. Chambers (J. Phys. Chem, Solids,
35 128, 1957) with bismuth (where for "holes" 6/r~2, wv~370) showed a

resonance width of the order of unity (but not 10*2 ap might be concluded
Card 1/4
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v ~

eff 1effNa)1(w1/u) (non-quadratic dispersion)

{q (quadratic dispersion)

for the range of diamagnetic resonance. It is therefore clear that the
relative width of the resonance 1/6”91'1' which is due to Fermi liquid
interaction has a maximum at (J~6)1. The reason for the Fermi-liquid
suppression of resonance not related to any real attenuation and the

small value of resonance in nearly all cases is explained without

allowing for the fact that interaction itself is by no means snall. The point /
is, that the Ferrmi liquid interaction leads to an additional spatial
dispersion @ =¢)(k) with respect to & Fermi gas, where as is easy to see, —

@ a kvy + q2 ¢ (It is essential that the distance A% between the
levels is independent of k). Vv, is the mean velocity of the electrons
passing into ths metals,; $2 is the Larmor fiequency. k, which occurs in
the impedance if the abnormal skin effect :is allowed for, leads to
suppression of resonance. The "expansion" of resonance, however, is not
small only for I;r~r/6~1 since the spatial dispersion at normal spin
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Width of cyclotron resonance ... B108/3138

be split up. In the abnormal skin effect resonance is possible only in

a magnetic field parallel to the surface of the metal, where v, = 0 and
where @ is finite when k —> @ 8o that &)(k) can be expanded in terms of
1/kr. 1. M. Lifshits_is thanked for discuseions. [Abstracter's note:
Complete translationw] There are 2 references: 1 Soviet and 1 non-Soviet

effect is small owing to the inequality kr&1. For this reason 6)(k) can V///

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physicotechnical Institute of the Academy of Sciences of
the Ukrainskaya SSR). Institut kibernetiki Akademii nauk
Gruzinskoy SSR (Inatitute of Cybernetics of the Academy of
Sciences of the Gruzinskaya SSR)

SUBMITTED: December 13, 1961
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.y 0 B104/B108
AUTHORS ¢ Azbel'. M. Ya., Gurzhi, R. N.
TITLE: Electroconductivity of thin specimens, and the possibilities

of determining the free path of electrons in metals

PARIVDICALs  Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
noe. 6, 1962, 1632 - 163y

much greater than in massive metal. Since the temperature dependence of
the electiric resistance of thin metal plates is mainly determined by the
electron-phonon collision, it is smoother than would correspond to Fuchs!'
formule. Further, the electric resistance of thin metal plates is tem-

perature-dependent down to lower temperatures than that of massive metal.
The residual resistance of a thin plate ie not attained at 1 ~1 ey 88 ig

the case with nassive metal, but only at a) (T/O)Zm/l ei® lg; is the

TEXT: The electron-phonon collision frequency in thin metal pliates can be &%/

free path of electrons in electron-phonon collls;ons, lei is the effective

free p7th in electron-impurity collisions. The possibility of detemmining
Card 1/2
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experimentally the free path of electrons from the temperature dependence
of the electkic resistance is pointed out. Thers is 1 figure. Q%'

Fiziko-tekhnicheskiy institut Akademii nauk USSR (Physico-

i
ASSOCTATION: |
\ tecrnical Institute of the Academy of Sciences UkrSSR)

SUBNITTED: \January 21, 1962 \
\
{
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AUTHORS Lifshits, I. V., Azbel!', M. Ya., Slutskin, 4. A.
TIVLZ: The theory of guantun cyclotron resonance in metals

PERICDICAL: Zhurnal eksperimental'noy i teoréticheskoy fiziki, v. 43, .
no. 4(10), 1962, 1484-1478 4 ‘ ]/’

=2XT: A theory of gquaantum c‘,'clotro" resonance in metals is constructed.
The total current density is J = J,‘ + 32 31 is caused by the electrons
colliding with the surface, 32 by the non-colliding electrons. The

difference between the quantum and classical formulas of the first order
with respect to ﬁm{; . The quantum expression

201, 0\0 . foltayrp)— folen, p, Atyop,)

(24) (2.4)

i'=7z‘_‘ t

T =i+ i +1/7)
t
AW, i) = §d¢ V(1) uly — r (1) — ro) e~ Sd: ety (' ) E (y—-s wn)
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for 32 gives

HwA (y, w/Ho) sinsiny ] oS . )
Jo =132 ) + S 36T55,)s ;_(‘.“ T, iksign ('m'),_t) ' ) J.’.,
' campys (209

: Sty @Sy,
mm e, mo= S g % g,

for 1 = 1. T = 20/2(r,p.), u(x) = O when x<0 and u(x) = 1 vhen x>0.
2

fo denotes the Fermi distribution function, ¥ the particle velocity,

r(t) the y coordinate of the particle peasured from the orbit center, and
T, half the diameter of the electron orbit in the coordinate space. The

expression

. b ]
' () = 3 AmEa(),

/=]

: - ' - '2.6)
2 (k) == -%‘- S BraBal(k),  A=lIn -:-2::: — aix sign ("gisf)...; ,
Rw=]
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sections. The quantum cyclotiron resonance can be more easily observed
near the singula:r cross sections rentioned. ‘7L
LSSOCIATICN: Khar'kovgkiy gosudarstvennyy universitet (Khar'kov State
University). Fiziko-tekhnicheskiy institut Akademii nauk
Ukrainskoy SSR (Zhysicotechnical Institute of the Acadeny
of Sciences of the Ukrainskaya SSR)

SUBITTED: april 29, 1962
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Electrocorductivity of thin specimens and the feasibility of
determining the free paths of electrons in metals. Zhur. eksp.
i teor, fiz. 42 no,6:1632-1635 Ju '62. (MIRA 15:9)

1, Fiziko-tekhnicheskiy institut AN UkrSSR.
(Electric conduntivity)
(Electrons)
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M. Ya. Azbel, "The Static Skin=Effect." (Mot given because speaker was il1.)
aar oM ICTING TS BNt .
report submitted for the Conference on Solid State ’Phet:ry, .held in Hoscow,
December 2-12, 1953, sponsored by the Soviet Academy of Sciences.
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AUTRHORS: Gurzhi, R. N., Azbel', M. Ya., and Hao Pail Lin
. i <
TITLE: surface effects in infrared opties

PERIODICAL: Fizika tverdogo tela, v. 5, no. 3, 1963, 759-768
i

TEXT: The surfaoce lmpedance of metals in the infrared region has
frequently been investigated,and with tha most generalization, by L. P.
Pitayevskiy. The present authors calculate the contribution to idpodance
made by electron collisions with the suriace, which has not been
accurately taken into account. The electron gas is considered as &

Fermi fluid with arbitrary anisotropic dispersion law governing the
quasiparticles, and the effect of this anisotropy is studied. The ekin
effect depends mainly on the relation between /. the frequency of the
applied field and the characteristic parsmeters of the conduction
electrons (vo. their vglooity at the Fermi surface, their mean free

path l-vov) and on J the thickness of the skin layer;

¢ 9 -2 { -
u\.fl1+6-x) 3}1/4,U 02 --4nn92/m02. The case «-T<1 has been fully
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mveatigatod and therafore the authors only oonsider "“high" fresuenoiea
]1 (or v /-«\gl For the infrared range «31/r w v, w?v y2 o‘“ovo/o'
and with the additional assumptions “o PRL ke/)f, the limits of the

problem can be given by

0 AT kT v o
> 0% et~ Fr W wo(‘;;;_). mo(-“-'-)- @) |,

L)

The electron- phonon collision frequenciea for normal (superscript /4 .)
~and abnormal (au.) skin effect are thua given by
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The electromagnatic

'l‘he~problem is first .considered in neglec

fluid. As usual

be solved jointly. _The results are

1) | o —
(Z2l)e= _413 \Q_-a ' —K,, 0

on
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as are defined by €= T/

s ! L 1 w v, ‘
: . v wyy . — b 7=U o " - U~
" t" l‘~‘¢;\—;ﬂ-~ -3 ;__—-5,’_}—,5"; C.—“ Z——-t —Fll ve ’ “\9, @ where
L s e T e Aé\.lr}.-.__.s.“-——rf_---.. ...( .
e impe e, V = . . Ve
i3 the surfac pedanc Voot ot loit Voff | Vors ™~ v/ o~ ov/o.

t of the effeots of the Fermi
d tho Maxwell aquatione have to

KO Ky @ Qs
K, ©)

(14)

, Q 3 _ g a3 v ,
: P Arpvg 20 U pE i
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for a cubic latitice

. ——

A G e - R
=g 2= a-cu‘l""ﬁ(w—g) -m,y, . (15):

|
/

where — 7y

1-,.«)—4— [ LE2e gy vz, p, |
o o (12v),
Amet %0, _ 8t (p =P ‘
mu*_——oﬁ-' R=-3 (h)' m-—-%
—=— j a5 upv.e'b“. ) , (13a)

j = v /v,. MAllowing for the Fermi fluid effeots (14) and (15) remain
card 4/5 : '
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" valid if

Lm (‘:) = "1'3;? 4‘) d—;i U, exp (—C?) T‘;—'— , ‘b? (p) = §) ‘!-usr: d’(P. p') ¢ (P')"
o l‘.>° ’ .
K== § Suop(-W)(1+-d)e,
0 ¢,>0

2 t=i ——(1+‘1')-“

Q.= E——,,:.: '(_f v, (1- -d) o, ( -}-J)) v,.

>0 .

ASSOCIATION: Fiziko-tekhnicheskiy institut AN ULGH, &har'koy .
(l‘h,ysicotm:hnicul Institute AS UkrliR, hhar'kov)

BRaIrRD Septembar 27, 1962
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AFETC/ASD/IJP(C)/SSD  Pab-4 JD 43
AUTHOR® Azbpl', M. Ya. | | .
el |
- TITLEs Quaﬁt:lzation of quasi-particles with a paricodic disperslon

law in a sirong mag_\,g_t_i_g_ijg),d,}\ | j:"

PERIODICALS  hurnal eksperimental'noy i tokhnicheskoy fizild, v. 44, no. 3,
1963, 980-932

] . known
. PEXTs The suthor investigated tho chengos in the struature of the w?ll

2ni£gy f;vels (Res 11 1. M. Lifshits snd M. I. Kaganov, UFN, 69, 4l9}11i292u;§or
charged psrticies with en arbitrary dispersion 1ay in & wask magnetic ! e A end
quas{-clasaical conditions), due to the increase in magnitude ofhthesfgsigal
(when the quasi-clessical ocondition is no yoru applicable aFd the e sontial
periodioity in tho disporsion lew atarta).‘hThn oharacgtor of' tho szzc e i 1o
charged quasi~particle in a grystal lethice in a very strong mepgne bmt e
ascertained for the simplest case when one can noglect transitions o “31 3
zones. It is shown that the energy ldvels and wave functions are pariodic
functions of H.
SUBMITTED: October 8, 1962
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Ly, N

]
L 17629-6 WP (1) /WG (k) /BMP(q)/ $/056/63/044/0103/032/053
mzniaaoshm(b)ozzlm(w)-z _AFFTC/ASD/ESD-3/IJP(C)/SSD1  Proli/Pab=ly  AT/JD b
AUTHCR» Azbell, M. Ye. : : 7J§
< eeremng DR SRS ARG Ntmay + (\
TITLE: Static skin effect for currents in a strong magrietic field and the
reaistance of metslav% 71

PERIODICAL:  Zhurnal oksperimental'noy i tekhnicheskoy fizild, v. 44, no. 3,
1963, $83-998

TEXT: The suthor starts with the description of the Ystatic skin effect™ which’
differs from the ordinary sldn effeot by the fact that the inside current is small
but does not tend to zoro and that the projecticn of the electric field in the
direction of the totsl current is homogensous over the ontire depth. The presant
peper is within the framework of tho classical theory of galvanomaznetic effects in
thick samples with closod electron trajectories. I% is shown that in a strong
magnetic field hii (r <<1, » is the Larmor radius, 1 - the slectron mean free pathj
the magnitude of a direct current in s sample with e sufficiently gool surface
(vwhose distortions ars small compsred to r) drops repidly in the direction from the
surfece towards Lhe center of the sampée (static skin effact), In very strong
magnetic fields (such thet r «<1(1/d)° for equal numberas of electrons nqy snd

Card 1/2
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§/056/63/0kk/003/052/c53
Stetic skin effect.,. '

"holes' ny or r <& 1(1/d) for ny £ ny, where d is the saaple thickness) the total
current flows mainly noar the surface in a leyer with a thicknass 1 if the field is
‘perallel to the surfeos. For ny = ny and a polymwnal cross section, the current
{lows nesr the vertexos at distonces of the ordor of 1 from them. This type of
eurrent distribution lesds to a linemr dependenco of tha resishance on the magnotic
field even for sinple crystals with closed Fermi surfeocas (the conditions for
observing this densendence snd its origin aro complotely different :ron those for
the linser Kepitza lew vhich holds for polycrystals with open Fermi surfaces). The
psrticular resulis depend significantly on the conductor tonfiguration and the
orientetion of the mametic fileld. ihe directions of shaip anisotropy of the 3(5)
depondence sro detormined, and it is shown that the trensformation of s "pood®
surface into a "bad" ono results in & sherp increase of tre rosistance §~ HE for
ny = np and to a sherp drop in resistance @ ~» const for ry # np within the given
zagnetic field., Since the type of statistics is irrelevart for the derivations in
the srticle, the results of the paper ars applicsble also for sumiconduotors.,ﬁ
There ure 5 ficures,

SUBXITIEDs October 10, 1962
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AUTHOR' AZbel ' N ‘M. Ya .

P vty

TITLE: Resie,tm!:pe of thin plates and wires in a magnetic field

. - PERIODICAL:  Zhurnal eksperimental’noy i teoraticheskoy fiziki, v. 44, :
ho. 4, 1963, 1262 - 1270 ' :

- DPRYP:;  The resistance of plates and wires of thickness d placed in a unifarnm

stic field H B calculated as a function of the field strength. The diam-

eburs are always assumed to be much smaller than the electron mean free

th:; d«l. o(H) is separatoly calculated for strong (r& d) anc weak

'fields (¥r>d) directed parallel or at an iticiifdation to the plate or the 7 B

-‘Wire; r is the orbital Larmor redius., Sinc. the cases n,=n, and n1;1n2 are

‘also treated separately, there is a great number of possible combinations, '

d.e. of o(H) functions. The mosi important results are shown in the figwres.

t

" The main features of the cuxves are: rapid drop of ¢ of plates in fields
rmla/d; lincar (H) in strong fields, inflectior at Zrmax),(d in the plate;

. #low variation for Wi Tiq inoresses to the in(1/d)-fold when H inoreases

.‘ B i !l -
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ACCESSION NR: AF3005306, S/OO%6/63/045/002/039b/0397

AUTHOR' Azbel', M. Ya, ’

' fgggﬁﬁiﬁiﬁﬁﬁsﬁﬁﬁﬁﬁF

TITLE: Attainment of low temperatures,with the aid of the de Haas-: .|

van Alphen effect\ n= . i’(b : i
?‘ ;‘ { A ) \" . v

SOURCE: Zhur. eksper. i teoret. flz i v. 45, no. 2, 191>3. 396 397.:

o ‘:

ture . in metal, low. temperature, etal 1 _ !
R i

u -AB%TRACT'v It is demonstrated with the aid of a formula derlvet y'-

7 Lifshits emd Kosevich (ZhETF v. 29, 730, 1955) that adiabatic varl-‘-, LB

<. ation of the magnetlc field in metalst Aeads to a decrease in tempera-'-i: &
i ture, in cmalogy with the résult of ab abatic demac'neti::atxon oﬁ H |

. paramagnetic salts. The required change in the magnetic field 13 g;.ﬁ'f

. from the value at which the oscillating part of the magnetic moment

I
TOPIC TAGS: adiabatie demagnetizaticm, de Haas effect, low tempe r |

|

L

S ._;;t:.,-_.‘m o
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| minimal to that at which it is maxlmal (i € b\( hal“ the. penoa - K
: ' the de Hais-=-van Alphen. cscxllatxons) ,,,,, Undex. cextain. conditions“ I
i a ratio AT/T from 1 to 10% can be obtained. Ong. article has § & -
' formulas, , .

4 ‘ SOCII\'I'IO‘WLl Institut fizicheskikh problom Akademii nauk S3SR-
U st itute of Physlcs Problems, Academy of Soiences, S55SR) .

}

SUBMITTED°;. 12June63 . . . DATE ACQ:  06Sep63

L,s,sn_,ra,conE:-_;m; .~ . . NO REF SDV: 003
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ACCESSION NR: AP4009128
I

AUTHOR: Azbel', M. Ya.
ariartesd yaesdl ¥ " L

« . 5/0056/63/045/006/2022/2023

)
l

SR P

RIS

PITLE: Quantum oscillations at high ‘temperatures

GOURCE: Zhurral eksper. i teoret. £i%lki, v. 45, no. 6, 1963, 2022~
2023 -

TOPIC TAGS: Fermi surface, gquantum oscillation, self intersecting
trajectories, Landau level, single parameter trajectory family.
high temperature, deHaas vanAlphen effect, Shubnikov deHaas effect

ABSTRACT: | Using calculations éimilaf to those in an earlier paper
(ZhETF v. 39, 878, 1960), the Author shows that fairly large guantum
oscillations exist on the single-pararneter family of self-crossing
sections of the Fermi surface at temperatures that are high compared
with the distance between the Landau levels, viz. ~30K ‘for the prin-
cipal bands and 100K for anomalously “émall bands. Hypothetically

Card 1/2
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ACCFSSION NR: AP4009128

these trajectories can be detected by rioting the sharp increase in
the amplitude of the oscillations as the magnetic field is rotated.
Orig. art. has: 1 figure and 4 formulas.

ASSOCIATION: Institut teoreticheskoy i eksperimental'noy fiziki
(Institute of "heoretical and Experimental Physics)

SUBMITTED: 12.uné3 DATE ACQ: O02Fcb64 ENCL: 00
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AUTHOR: Azbel', M. Ya.; Yoronel' A. V.; Giterman, M. Sh.
PITLE: Ooatribution to the theory of the oritical polat

SOURCE; Zburnal eksper.,

TOPIC TAGS:
pingularity, oritiocal volume

CT:

ABSTRA
played by tha experimental resultis of

Laboratory (M. I. Bagatskly, 4. V.
v. 43, 728, 1962; A. V. Voromel',
V. G. Simkin, ZhETF, 45,

heat O.. near the oritlocal volume,
1n whi¥h the form of the

_ with these experimental data, .In both
'+ theories the order of the .mallest ponvanishing derivative of the
- _pressure wiih Tespect to the volume ui

Lard 1/2
!
|
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1 teor. fiz., V. 46, no. 2, 1964, 673-676 |

oritical pbint, free eneéxgy,
existence ourve, phase equilibrium, free energy,

Voronel',
Yu..R. Ohasbkin, V. A. Popov,
828, 1963),
1ty was observed for the temperature
the suthors propose & nc: theory
free energy near the oritical point agrees

[
i

equation of state, co0=
specific heat,

Ia view of the discrepancy with ordinary theory dig-
the VNIIFTRI Thermodynamlos

V. G. Gusak, ZhEIF,

whore a logarithmio singular-
dependence of ths gpeciflc

tho existing and modified
the oritical point determines
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" uniquely the form of the phase~equilibrium point near the oritiocal

~ point, namely proportionality of the relative temperaturs t0 the ,
' relative volume quared. Several ways of ohedking the consequences |
i due to the presence of the singularity at the oritical polut will
be treated in a future article, Orig, art. has: 6 forzulas.

: ASSOOIATION:i Ingtitut flzlko-#ekhnicheskikh i radiotekhnicheskikh |

izmerenly (Imstitute of Physlcgtiechni¢al and Radio Technical
Measurements) ' ~ 4
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AZBEL', k. Ya,

nargy tic field,
Energy spectrt.. of conductivity electrons in a magne .
Zhu’rf.ngsp. i teor.fiz. 46 no. 3:920-946 Mr 164, (MIRA 17:5)

1, Institut fizicheskikh problem AN 5S8R,

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102720010-8"



"APPROVED FOR RELEASE 06/06/2000 CIA-RDP86 00513R000102720010 8

f - (i 24 H TR “I; 53 {5 D4 Cogit g S
! 1 _ l ]

RGP ENAT P Uil T 25 r o
A AL

- L:\oslg =65 1:.,1\1;/:?? n:/nn‘s{‘ui 22 Pabe10/Prel IJP(.,)/;.,D{t}/Iw /APWL ,' S = -
_MAAsz:p)-é*Aa?z_ S o e g

Accnsszon NR: AP,Q060356 - 7 8/0056/64/047;005/195871965
AUTHons- AzZbiplY, ‘M. Ya.; Sl.rotskaya. Ye. G. ' B '

AR e hm:.‘af*ilkf aabegq,,,

'I'I'J."LE. M agn Etlc *msceptlblu;y\ln st.rong magnetlc fjelds

i SOURCE: - Zhurhal nkaperxmenial noy i P oreticheskcy ﬂxzxk;, Ve 47,»; .
o nov.'/'ks,rl%s:. '1958- 1985 . : ; S

hagnqtic susceptibility,,conduotion elamtron. tumpegafj

;: TOPIC TAGS:
”ﬂﬂ-ture depende4ce.mdihperszon,law “Ragn 1c mument ”;w;g:_ p e ,’, P

~-~ABSTPACT'- SRR AR 3
past in sepa
electrons fxf
“the dependen
magnetic fiel
- duction elecfrons

:at:.m; the. monoi onic suscépt:.bl] :n;y of }ip c:md\u,tlon
bem the lattice susceptibi. hty, the aut’hom calculiate

vof¢-ha susceptibility. ¢n the. temperature and on . tha IR ¢
4 by first determining the magnetlc moment of the con-‘-' ]
1nAstrong flelds. ~iAn expresalon 1s then dhtalned
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~ ACCESSION NEi

,fﬁhich;éﬁﬂlbe'tagérded aufst:ongfﬁot'thisjqaiéuff

oL ‘;"’Ag
" for magnetic

P

fle

. . I vl R i B ' ‘. FY
'-ilhtiqn;””CarpulatiQns-are;mpde~forwbcth~quadratic_(butvan;sotrop;c);.
and arbitrar

p disporsion laws, and it| is shown that for the latter -}
 cagse an expgrimental investigation ol the magnetic susceptibility =
 will yield the £ield dependence of tlie eneryy and- of the state . - ' ..
denwity at the ground state; in the ¢ ase of a quadratic dispexsion - -}
law in strong mignetic fields, the total magnetic mopent (diamag- ' . |
nstic and pzé};amiﬁgnétic)" tends to saturation. The .mopotonic part . . 5
of the susciptibility is ‘obtained by subtracting the oscillating =~ . r
part (the d¢Haas--VanAlphen effect).) It is concluded that in SN
“strong*magnéiicﬂfiéldsrthe>magnetic.moment”in_tbe[méiﬂ,appr93imati°n Ok
" does not degiend on the temperature and is determined only by the
‘magnetic—fiaiild-:iependénce”’Of the groand state enexgy. In extremely : - {

. stxong m§gndti¢}fiblds,uthé'magnetiq moment is subject to a small A
aepends-linéarly,onwﬁme”tempexatu;gg thevp:qportion~i»[f.:

- -increment that -

ality coefficient is detexmined by the density of states. at the o
‘ground statid. Oxig. art. has: 22 formulas. = ~° ' -

Cord | 2/3 1L Gl
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Spectrum of difference equations with periodic soefficlent
Dokl, AN SSSR 159 noe43703-706 D &, (MIRA ‘188i5

1. Predstavleno akademikom I.G. Petrovaskim,
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'Aummz Azm', i n; smat, n. n.

!m::~-mromution o -8 trie 3&5& uiuguhritiea or electmio TR
chmmtcristics of meti 3/4n strong xages Ei 1 o B

:ifswm'x; thxal ¢n;emaentaa'noy s teoretiehﬂsksy mm, v as, no. h 1955, R |

' :mm, !CAGS: carrier de:mity, netal a,lielectr&c transtomtion, magnetle field «»r-

i. "“_Iect,immlcmutiu, chezeietal g;otex:t!a_

mABSTRAt‘:Ts Ehe atrbhcra csalculate the sbift in 1he boundarles of the energy. banda in. ‘,_,;,j_’ B
a meial; pecesasryr for ibis metal to turn into(a dielectric. The feasibility of
“such 8 shift with the edd of n constint zﬁagnet‘tc field is 1llustrated veing as an
exaumple electyons with- & quadratic dspersion lav. For anomalously minimal bands
and fer metals of the bimmuth type, the requirid field is of the order of 105 106 ok
08, The dspendsnbe of yaricus elscironie-charieteristics on the-nmagnetic field iﬁ"""ff‘"";
anmmsd; ! neludes thy wnr%uctiﬁi} erat 1he thermodsmimie and shenlenl potens g

tila’s. I 13 shom that ad 3he value the flald at which the edgez of the bmtdg
oonn in portagar, b *Dﬂn\ommic ot mizﬂn 1xd theldr derivatives remain cans‘%am;

) ,,,‘iCmd ajz2.
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-+ {except for the derivatives with respeet tuthc—ilﬂsgnetic' tield). - The magnetic mos -

. ment bas the same singuimrities and the same chapacter of dependence on ths magmetic o

- Tield ms the conductivity. At 0%k the magnetic busceptidility experlences an in- R

- finlte Jurp at B = Hy.  Bindler sirgwiarities repult when the themieal potentiel ap~ -
gunes values of the exergy that are singular for/the given bund (at which a new o
equal-energy surfade appears, at which a transition takes pluce from the open abr- LB

- Yaces to the clogsed ones and vice-versa, etc.}s | It 18 shown alse that variaticn ot - .~ B

- the chemrienl potential in the magnetic field eajn: be used to investigate the dispare: ;- R

- siom lav and ivs ai ritles over a wide range of energles. Orig, ert, hasy 2. EERE

ASSOCIMTIONS. Moskavakly gijswdarstvennyy wnivars Ltet (Yoscow ntite Univeraity)
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 AUTHOR: -_Azbel!, M. Ya.: Peschanskiy, V. Gopy s

L
A

~ TITLE: Resiptance of thin plates and wires in a strong magnetic

Tleld o

¢ Z¥fﬂL%L

-~ SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. L9,
‘no. 2, 1965, 572-587

' TOPIC TAGS: electric resistance, maghetoresistance, carrier density, |
~distribution function, skin effect :

. ABSTRACT: The authors present, for the first time in a literature,
& method for the exact determination of the resistance of a thin wire
;and for finding the distribution of the current and the field in a
. wire of arbisrary shape in a strong magnetic field, for any arrange-
- ment and shape of the contacts. The mean free path of the conduction;
~electrons 1s assumed to be infinite. For a plane parallel plate, an
~éxact solutlon of the same problem 18 given without naking any as-
sumptions about the magnitude of the magnetic field. The approach is .
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' based on a precise fomlation of the complete system of equations,

- which are essentially different in the microscopic and phenomenologi-
, cal theories, and of the boundary conditions for the distributign '
i function of the conduction electrons. It 1is shown in particuldr that
: the distribution function of the electrons reflected at the surface
*18 not the equilibrium Fermi function, as 1s usually assumed. It is
.also shown that the resistance is very sensitive to the nature of the
-contacts and become infinite in the cage of point contacts. At the

- same time, the ratio of the potential iifference near the contact to

the current strength is stable and independent of the type of contacts.
As the shape &nd size of the contacts Are varied, the dependence of
the resistance on the strong magnetic fleld changes from saturation

to quadratic growth. A.static skin effect occurs in a strong magnetin
fleld, with tfe entire current localized in a layer whose thickness
1s of the order of the Larmor radius, If the contact arrangement is
symmetrical;. the static skin effect appears only in conductors with

an equal numder of holes and electrons, and does not affect the de-

pendence of tre resistance on the magnetic field. Orig art. has:
6 figures and 57 formulas. ;
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ABSTRACT:  The artiinle deals with the quentun cuciqutioé; of hoth the thermodynenic
and kinetic quanbitics which are due to dmm{rnctlc Tandau-ievel quaniization of the
electron encrgies at temperatures thet are low cempared with the Fermi degenercey
temperature, and which can be guite large in sufficiently strong megnretic fields.
At.alternating electronaeonetic fields and in a quantizing constant mapnetic field
these reduced to o single quantity, the total surface impedance., The authors esti-
mate the con‘tribm;.unr‘ made to thesge oscillations by the nowelativistie os Li)_lthOnS
of the conduction carvent and by the relativistie oscillations of {the wagnetic mo,m*nt,
vnich are essentinlly of s different order of mpgnitude. It is schown that al low i
requencies the sweface-iapedance osciilations are determined essentially by the

de Hsas--van Alphen effect, end the relative arplitude of the bnpedance oscillatlons
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¢ is proportional to X“l/ 2 (X -- magnetic suscepsibility). With increaning frequency,
| %he relative role of the oscillations of the mignetic moment decreases, and the
surface-impedance oscillstlons are determined ly the Shubnikov--de Heas effect. It
i indicated thet to construct a consistent theory for the general case it is neces-
sary to combine Maxwell's equations with ordinnxy boundary conditions and to solve
in addition a kinetic equation for the density matrix, for which different aprroxima~:
" tions rust be mede Bt low &nd high frequencics. The derivation of the exact formulas
and comparison with experiment will be reported separately. Orig. axt. has; 1 for-

mula. _
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TITLE: Cyclotron resonance in an inclined mognetic field
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ABSTRACT: Unlike earlier papers, which were confined to cyclotron resonance in a
constant magnetic field H inclined at a small angle @ to the surface of the metal,
the authors discuss the theory of resonance at arbitrary ¢, when there is no reson-
nance in the principal approximation in terms of the anomaly. It is shown that in
the next higher ecpproximation in the anomaly, a new type of resonance and of periodic
“oscillations appears also in a parallel field (¢ = 0), owing to the field and current
peaks (similar to those considered by one of the authors earlier (ZhETF v. 39, 400,
1960) at depths that are multiples of the orbit dismeters D. In a parallel field the
resonance occurs at frequencies f1 corresponding to the limiting points and the central
section of the Fermi surface to the extremal values of the effective mass m, and _ _ .
(owing to the peaks) to the extremal orbit diemeters. When the magnetic field is in-
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clined, the first to disappear is the resonance on the extremal "noncentral” sections,
owing to the electron drift. With increasing inclination of H, the decisive role is
assumed by the field peaks which “"pick out" a nurrow group of electrons. This alters
substantially the shape of the'resonance curve, whereas the resonance frequency Q.
remain constant. Eventually, all that remains :is the resonance due to the "new" peak§
from the drifting electrons. The variation of the resonance at the limiting point
with changing ¢ is described. Experimental investigations of this resonance would
make it possible to determine the effective mass and the area of the Fermi-surface
section, and would permit a comparison of the same Fermi-surface characteristics ob-
tained from different experiments. The accuracy of the agreement between them may be
evidence of the degree of .accuracy obtained by introducing quasiparticles (conduction
electrons) in the metal. The authors thank V. F. Gantmakher, M. S. Khaykin, and R. T.
Mina for a useful discussion. . '
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